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[i^Sl] 98-035852 
[fi£JSJXH 1998/09/01 
[^fll^SJ^-H G05B 

[^goj g ^ g ?l M ^ ^ 0I2J g&£J£ Xldl^S 

[gjgoj g^gg] wide dynamic range imaging apparatus and image signal proce 

ssing method thereof 

Samsung Electronics Co., Ltd. 
[QHHXrl g§§ 
[M£J2"5E] 14001979 

[SStSiS] 0331-200-3443 
442-373 

l^±] 33M£ ^£JAI mM=P- DHSS 416S1XI 
[5*31 KR 
[CHEI&J] 
[391 

[CH 2J°J3E1 H228 
[2§fuj^] 02-588-8585 
137-070 

l^±] Aie^^AI k\^=? AH^e 1571-18 

[gg] s^m 

[CHEI2J^E] A409 

02-588-8585 
[^©£^1 137-070 

i^±] AHM^AI k\^=P- 1571-18 
K206 

[£§f&!s] 02-588-8585 
137-073 

l^±] AiS^SAI k\^=? k\^m 1571-18 

HWANG , Jung Hyun 
670211-1030012 
[*?£!££] 463-010 

l^±] 3 Jl£ 3ferAI MS? SXrP S^OFM ^gOrlft^ 610S 203^ 
[^3] KR 



[g^^g] NA. Woon 
[^2Je^£^l 710130-1143318 
151-029 

[^±] k\mm^k\ &^=? ti&^m 10-478 

[^^] KR 

[mm iM2^°\ 7? soil 21^01 sroi i^guD. 

Qldl°J (21) 

CHdl^i S^^l (21) 

[^'A^^l HI60^2J ^3 Oil ITOI i^^'AH g^t[UQ. 

CHdl£i OISH (2!) 

CH 21 (21) 

CHBJE1 S&EI (21) 

C?|gg§!S] 20 £ 29,000 £1 

6 S 6,000 S 

[^idS^&^l 0 2 0 
[^JAfS^Sl. 19 H- 717,000 
[U^l] 752,000 
[^^A-I^l 1. S^AI, SAIIAK^ £ES) 1§ 

2. ^^Ai fi^Ai, S Ail AH ( §J SS^fe FD¥^ 1§ 

3. ?l 2J & ( § EQJS) 
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WSrW^=, «>M-s.^i ^oMijrs] 2)|»s-g- ^7fl2l ^£.3. ^-g-^ 

i zj- ^«ofl a}-e}- X\s, cfs. ^-^7flS] olE#o.3. <8-8-Ali-# #^«-cf. ^12 

lr^°l -5M ^3. cf€- ^H^flS) olE-a-o. s ^3,^ <$<#&s_^- x^x]^ aI^S. £ 
* ^1 cl^l^ Alii- #71 ^ m-el- al^l^^AS. #v}SL^®k}. # 

7] -a^7})S] AV7] C>14S.J1 ^Aj-Al^o^ JSJl^o] a _ 7 ]-ofl HVulBfl^-Cf. 

uj-eH #7) <a##A|«>||^fe, # n Ka.^7l ^i<H] ^Aj-Ai^^ 

21 aH^-i: JL2:5L ^Sl BfltfHl «l«n Cl 3. o]S-^o_^_ ^^-0.^.^1, x-1 
2:£ -f-gr<*IH 'tlJ. cflnl #-g-Hl(S/N Ratio)?} ^■oV^Al #v}}2_$ <$*£2] 7j£ 

7> °H tq-e^- -S-^«^7> ^o^t}. ee*v -#7l ^-tt^HH^, ^5. £ 

^7l7> ^VJi^€ #7l cl^l^ Aij^jft) oi^a-S: °HI 

£ 1 
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I WW 

£ 1* ^3] ^ a] o)| el] aj-g. ^v^o} 

£ 2^ S. loll -tf"^)^ s-^-g- M-Ej-^fe 5L<S 

t4fc£ 1°)1 a.^7121 ap^-g- i+Ej-iflfe 51<S 

£ 5fe £ 1">11 ^£ 2:^7)21 

'S-S-^K Imaging Apparatus)"*! #°-SL, ^'Sfl-S- 5> 

^-^-^KWide Dynamic Range Imaging Apparatus) ^ o]^ <g#41;§: ^3 
(Image Signal Processing Method)°11 ^J 0 ^. 

°J?}:°1 <S^2l i5L(Luminance)2l ^.^e) ^ & 5Ufe "S 

^, -g-^^fe *f l20dB ^^^cf. °J«]-*]£~£- <8^HJ-*1, 

CCDCCharge Coupled Device)* * r -8-Srfe ?}v\]i%2\ -tJji:^ eHHfe ^ 60dB ^.Sl^r 
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^€ ?Hlel-2l <^M!Jl7V J2.qEW ^l(Display)^ «fl , ojip-g. Jf.&£- ^\] ^ 

*] 2:5131 Qjpg^ fisfoj o)Jjt.£ «-g--|- «>7fl 

nfl^l #-§- u l(S/N Ratio)7> nj-f ^-o> ^iL^ ^ eg #2] #517} nfl-* tgoj^ 

5E$ CCD* *V-8-sRr ?>n))e}- ^lj:^ e] t^Hfe x|2£ <4 *fl^ 
*I**H=- el] o^. 

a. .g-igoj ol^Jl^l-sl-fe cfS- 7l#2j ^Mlte, ^-fr *fl^l 
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#7] 7]#^ ^1-7)11- t^ofl o)-s. <^ 4 v^.^ fe! ol-ul-S-Zl <3##Jl 

^ ^-^7112] ^§>J1 Zj" ^o)) nfet Cf-g- ^-^7l]2] 

O.S #7l <8#-{laL# ^^-sl-fe ^1^, ^ #7l Al^-L cf-g- ^7fle) o|E-^o.S. 
^oHli* ^Hli ^«-er>ZL #7l #Jl# #-7l z|- nj. 

a>^-aj^- ^Alo)lo)| 4=.^, -*H , 1A/D £^7] , o]s. ^6)7) , 

^al^-cf. #7] ^11A/D ^«:7lfe #7l ^##:£» 

*M #71 ^7l|Sl ^g-^n}-. #71 OIS- Al5J!7|fe #71 2)- ofl 

#71 ^7flsi oi=- a ^ cfl-g-slfe °l^tf-& -S^SH #7l ^7l 

#"71 olS. ^^7lS.-¥-E) olE.^o.3. #71 0J.43.ZZ ^#^1^1- ^S.^- 

1}. #71 ^7flsl oi=. a€ . 41.7I o>v+an <S#-#^sl ^SLeHt^l 371 ofl ava^l 

«V^^]tt ^H°fl 14=.^, #7l ^12^^: *)12A/D ^71 a.^7l# 
T^lfcth #71 *|2A/D ^«7lfe #-71 ^S. cf-g- ^-^r 71121 oIS-^o.jl -£# 
#5:* #71 ci^l^ -ajts. •g^'}. #7l ji^Mfc #71 tl*]<i #J:1- # 

#71 ^-^ofl nj.^ <g##^fe, #71 t}3. 71 #2] -4*11 « ^#§V7l *| , 

#71 ^12^21 #§1 CLsL^fEl ^S. o]S. a ^_ £^7]# C-l ^-tilf; ^ 
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SL^l" #3 #^] /He{7lfe #7} 2:£>0jrol efl^-g- =f- 

<*o.s. ^-g-sl-Ja zj- ^ofl m-ef a]s. -^-^flsi ois.^ cfl-g-slfe °l^&-§- 

^^sVaj #3^1}. ^V 7 | Jl^-f-^l- ^Elfe #7] ^12^^ #^2} J1^4 ^g-^-g- 

#7| §^7lfe #71 ^S-Al^ofl ^-71 Aqs.o]^. 
^7]^Jf-B\ ^1 ^^t-Sr ^-*<4. #71 ^^7lfe #7l 2i£AlJ:o)l #7l -g-^ 

71^ #3"§- Cl*^. #71 M-^c^7lfe #7| 5^7121 #^-g- 23. M-^Cf. ^-71 ^■ 

#71 #^01 0 iic+ 21--& ^-f^fe 0* %^\SL #7l 

21 #71 ^12^^21 Sjcfl^JiLCl- 3. ^-foHfe #71 ^tflSl:* 

#71 q-^7121 #^ol OJlcf iEiJL #71 ^2^21 #§j2l 2j Cfl & ^-fr ^ ^> 

#71 v+5Mg7l3 #^-§r ncflS. #^«-cf. U'S^-S. #7l ^7fl2l o]s.^ 
& #71 as-Sia] all's 21 3.7HI tflef *h1S||«|-^, *£j£l«\] ^ ^lsV^l <%7\} 

#71 a cj-g. 7i#^i g. i^l tr)-e- <3#-t]3L 

(a) o>!4s.rL ^#^1^21 SDig^. ^71)21 ^2*0.3. ^-g^ Zj- ^«6|| nj-e* ^3. 
Cf€r ^-^71)21 °l-*=-&O.S #71 ^#^1^1- #31, ^ (b) #71 3. 

^7fl2l o]s-5J:O.S. ^#-tlS.# cH«a -tl^-S- #7l 



5 



mJ-3M$ ^A|ajl<H| aJ-a'S, ^7) (a)tM|fe, -8"7) 0J.143.il ^oMlil- c]^| 

1 S^SM #7l -^71)3 ^^.s T'S-al-fe #3), ^8-71 t\ ^o\] -8-<a-sM 

71 ^7fl2] O}^^ Cfl-g-S)^ OIS-^ ^5fl, ^ -8-71 °l^#-2. 

3. -8-71 ^^-AlJl* ^al^cf. ^-7) ^7fl^ oj=.#,g. 

-8-7) oJ-M-szi. ^-8-^13:2] ^s.aH>g2l 3.7] 

^^l^Hl 14=-^, -8-7) (b)#7l)fe, -8-7) Ais. 4^. ^71)^ °1=- 

S» -8-71 z]- ^gjofl -g-#s}-Gj HlA]^2jo.S. ^l-ti^sFfe #7-1)1- ^-al^-cl-. 

. -8-71 £ «W1 ^-8-^1^ ^51 ^£r, *| SS. ^Hfr^M ^ * 

7fl^Al7l7l ( C ) -8-71 *n>a.^^ ^ *1 ft ^SlS^-^l ^E. °l^&-§- i^fe 

#7l)-I- c| ^al§ ^ c^d-. 

aV^t!: tc(-=.^, ^i-7i ( c ) #31^, -8"7l ^Ksl^-S 3*1* -tls. 

21 7-] ^3}- #§jsHr #7)1, -8-71 iS.Al^Sl Sfl •£]-§- 

-^71121 =f-&*teL n T^l A 1S. Cf€- ^-^71)21 OIE.^-, cfl-g-Sq 

^ ol^-St-g- ^ejs}.^ #711, -8-71 #o>2i3^ t]z\% A1J121 Jl^Ul- ^-g-oV-g. *3|- 
AjjiAl^s. ia-?ll, -8-71 4l|£-tl±ofl -S-7| ^eh^ ol-a^-g. # 

Til, ^71 SS^Jro]] -8-71 -3-^ ^SR^ -8-71 $ <g 23- 4¥fe 

#711, ^ ^8-71 q--X->g ^471- 0^-4 ^-8r 0.2.3. #e]jg*M #3^3. A o V 

71 M-^C^ ^47> -8-71 ^K^^l tq^]^ 70 Jro} a| cfl ftliC}. ^ ^-fofl^ ^7} 3$ 
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cfl^AsL t-SlSl-crj a o V 7 ) uj.-^ ^2). 7 |. 0Jic ]. ^-7] c^] >f| A]i2) 

3|c)l^JiCf ^ H"*^ ^cflSL $S|SHr <a:7)l# ^-HlfcCf. 

«>Vv+S.n ^-tf-tl:^ eH^* ai£ Jf^s] e))>S<Hl 

«l«n cj e o]s.^ s «g^si ^-gr°iH xii cflui ^-g-ui 

(S/N Ratio)?} S*>>*M ^iL^ * <8#sl ^-S-7> ^€4. °>H-S.^ 
ft, s ^Ji^^- o.^*| <$x}5\- #-g-°l ^i^l Ji, o]<Hl nj-el- #§] "S'iHH 

4. 

£ 1-1: ^>7l ^ ig*$S) ^AHjofl tcl-s. <^^^ fe! CCDU03), <g 

^-8- ^7171(105), ^1^(107), xfl2^^(109), ^S. 2:^71(111), c)*l<ti 
= ^1H(113), d}o]^.s. ^^El(ll5), ^ D/A ^«7l (Digital to Analog 



7 



i , Y 



Converter )(117)-g: ^-a)^. 

4^1 CCD(103)£r ?Q2:(101)-g- -l-Sfl ^-«|a|o] <§^H0jr.§. HVo|. x\7]2\<>) 

3-=L H^-ilS-S. ^^r^-cf. ^1 ^1^71(105)^ <#7) CCD(103)i2-S-*f # 

^7)3°1 oy^sizL ^^Aj^o) <g;g-.g~g- ^]7l*!-cf. <a«>^^.s. l^'-S- 
^]7H7l(105)fe 4 V 51°1^ -^#B] (Correlated Double Sampler)S ^-^cf. 
^\ ^7] ^11^(107)^, -#7] ^ 71 71(105)1- 

^tf-il-M eH-g-g- H^7l|^ ^.2.3. y-\ ^«o|j nj-ej. He] -g^-a a] 

S). <^7}°\]*\ ^-7] ^71)21 01^^, ^V7l DfolaS 3*3(115)3.^1=1 *\]^-S\ 

ol^fe, t^E. ->f*S| r4|>g-g- 312:5L «g^oq a]Sfl o) €r °]mJ;°-3, ^ 

^7} fl«fl^olCf. 

#£-1 ^Aflaj-Tflfe, ^1-71 ^l^(107)-& *1]1A/D ««7l(107a), &*H7] 
(107b), U ^#7l(107c)» ^|1A/D ^71 (107a) 7 r %7] °\^3.=L 

<^mijm- ci^rn ^i ^7iis] ^«o.s. o]^■ #@<7i 

(107b)7> -8-71 ^11A/D £«:7l(107a)°1H #7l z]- ^efl -g^^M ^"7) ^- 

^7|)2l o|E.g]^ tfl-g-Elfe Ol^^ #^^-4. # S. 7](1 07c)fe 4>7l 

o]E- ^i«7l(107b)S.-?-Ej olS.#o. S . o>u)-S.ZL <^M1Jl-I- 

4. 
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<3##5:, ^ #7l #4^1 U07c) #3* ci*]f| ««-*|-ui f #7l o>ufsL^. 

<3#-i]:M- ^ 4^1- -^7l)2] ol^gjhCL^ ^.g. ^^sj-oj 

#7l C^l* #7l ZJ- ^<*ofl tt)-^ til ^3.0.5. ^-n>a.^^.c|.(£ 2%3z.). 

#cl ^M|sl-7llfe, #71 ^12^(109)^, >02A/D ^«:7l(109a)^ 
(109b)# i#^-cf. -tf?) *1]2A/D (109a)fe ^^7] (107c) 2] #3"§- #7l 

c|^l^ #:£S. »il€:?3-^. #7l #t>l- *i^7l(109b)fe, #7l o>u)-s.n <3#-!-l3:7} ?\ 
n^-ej- cf-g. Ji^7flQl o]^sto.s. -f--*-€ ?<-§- ^§1-^, #71 *I11A/D 

£«-7l(107aHH #71 ^«<H| -S-^H # 7 1 Aijr-g. til^^aio. 

#71 ^Si ^^71(111)^, ^2:5L ^o)lA-l C-l *J-#^ ^-g- ^fl^Al7l7l 

«fl, #71 2>d> i^7l(109b)2l #^o.3.->fE-| ^S. ol^-Sha- 2.-3$4. 4^ 

#7) -iljS. 2:^71(111)0] S>-§; ^Cf. -Hf--2f| #7] -41)51 2.^71(111) 

CCD* ^-#21 7>n0el- ^l^^joll <&°\*\ ^ ^ 

-fr ^-8^17171 9|«fl A/D <£«-7l2]- c^ei -71-uflef a) a}o]o\} *fl-g-sj ^ ^14. 

#71 tHl-I ?>n|tq- = 3.4M(113)-S- #71 ^E. 2:^71 (111)21 ^<>\\ tfl-sfl 

cl^m -tl^al* t^ 1 }. # v 7l D/A ^«:7l(117)^r #71 cl^l^ 7}n\]e\- 5.3.^1 
-*1 (113)21 #^-g- cf^l o>ufs.^i ^#^i^(0UT)S. ^st-sH i^l#*lS. #^^4. 

#7) P>ol^S. 3-fr3(H5)fc ^#21 a-7]*iSl %^&°) 41^21 -fME)£ 
S- Aj- 7 1 d^i^ ^njgj. H3.<MWll3)Si| #^O.S.^-El #71 4^71121 o^tf^. ^ 
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^ v 7) o]sl 7] ( 107b )S ^l^c)-. 

S. 2fe S. 1°)| oj=- A}E?j7lSl q-El-vflfe H^l^. ^^oflAi 

$icf. ^7] o>uf S Zl ^Ml^S] Bll'S-g: ^-<*o_3. ^-g-sf 

^HH ^^(Vl)^r -8-71 o>q-s.zL <3^-Aiisi ell 11(0)-?- 3 $\*£(Vl)v}*\°]5L, ^ 
(V2)fe -SM omsj <3^M1J^ eH<i(Vl)^-E] s)l<a(V2)^Molcf. ?-^(V3) 

^ -8-71 C>q-SrL 3)l«a(V2)-¥-E] B1]'S(V3)^1°1J1, ^(V^Jfe #7l e>> 

£&*V -^^Sl-^^ol , ^"71 o}l| S a <^^^S1 7^2:S. 5))^^. i2lE 

(Gl,G2,G3,G n ax)fe -*7] o]-uf^n <^M]3:2} S£ 3.7]<i\] tiVul^S>£-S- 

»H ^-7] ols.gv (G1 ,G2,G3,G MX )fe, -8-71 01E.&-I- #S- 7 ]oll <?]7>5l-^^- 7| o. 
3 #^7]S] #^5to] ^-7] ^^.71^ ^cfl #^a^r e i*o.S. 

^€4. °j7l<HMfe ^(vi)ofl cfl^ ols.gu (G1 )o. 8 oo%o)57 rp-«(V2)ol| tfl^ oj 
^-&(G2)fe 400%°lJi ^<3(V3)°11 cfl^V ols.5t(G3)fe 200%°1d| ^(V^)^ tfl* °1 

^-2KG MX )fe 100%<?] 7^^7l- £A|S]oj ^Cf. ojufl Aj- 7 1 oy^ZL ^^-AlJ:^ 5,1^ 
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(vi)£ #7] ol-q-sn ^MdJis] sfl'iCV^)^ i/8°l:a, ^7] oj-ufs^. ^Mi^sl 
eH«a(V2)fe o]-i+3.n «a-5J--t!J:fil 2fl'S(V lia . N )^ 1/4^1 3J°1 «V#^]s}-^. 5E^r # 

7) o}v\s,=l «g^s:si ^«a(v3)fe 4^1 ^i-m-szl zi^oujsi i/2«a 

(Vl)<Hl^i ^-71 ^#7l(107c)2l i^ 2 ! ££517> ^7>^s. a ^ 

3(V2)SL->M1 t^0U)3. ^-71 #^-7l(107c)S] ^7} ^1-^1 

£ 4* ^S^VS, ^"71 Ji^7l(109b)fe, ^7] ^ ^ (VI) , ^^(V2), 

^(V3), ^ ^«?0U)4| ni-el- al^^^o] ^^4. ^ ^"71 

7l(109b)fe, ^"71 o>ul-s.zi #7l f^7l(l07a)°1H *7l aq- ^<*ofl a} 

AJS. ^-^7fl2] ols^o. s ^-g- tfoj-aH, -#7] *i|2A/D ^«:7l 

£ 5» ^SSj-'S, #71 -y)£. 2:^7lfe, -g-:n}- €^(501), ^£*>1^- 
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71(503), 161(505), #^71(507), 3^71(509), i-Bc^l (511) , 5 #^ 

sHC513)-& ^ul«:4. 

#7l 4 ^e)(501)-St Ji^7l(l09b)S) #3, ^ 4*11 

<^cHJJ:(Sl/S2)2l ^-gr^-g- &^*]*\ 2£41±(L)4 #3^4. ^ 

^El(501)^r, ^"71 Cl^lS <gs| <8-S-41i(Sl/S2)S 1#3 ^"S^lfe ^l<S7l 

(501a)SF, 4 v 7l cl^l^ <g«| <3#^Jl(S1/S2H1 #7l *1 <S7l (501a) SJ tff^ 
^ #7l 2:5.^1 S.(L) "5!^7l(501b)# 

-8-71 ^£°1^- -a ^71(503)^- -8-71 i£.-tli(L)2l ^ijS-g- 4*.^7flS) 

n m-^ ^3. ^-^7iisi o]^^ cfl-g-sife °i^<a-i- 

oi\ -8-71 ^7]\2] 0}!^$°; tf 7 ] a£Al3l(L)Sl Bfl«ael 3.7] 

-8-71 JL«f-2l- «E)(505)^ ^8-71 Cl*lt <^^S.(S1/S2)S1 JL^3|- # 

U ■g 5j <3^MI3:(S1/S2)# l#el ^o4A]ylfe ^l«l7l(505a)^, #7l 4*1^ ^ 
«8'8-4!i(Sl/S2)S^-El ^-71 *l<S7l(505a)sl #3* «1H #7l -^£^1^(01- #3 
sH= >i^7l(505b)# Sf-#4. 

•^-71 «-tf7l(507)£- #7) ^E^1(C)«1| -8-71 ^£ols ^71 (503) o^.^.6| 
#^£l^ ol^-Jt^. #7l S^7l(509)fe -8-71 S£-tl^(D->)l >a-7l §>g7l 

(507)21 #^-§: c^tt. -8-71 q-^^7l(511)^ #71 5J^7l(509)2l 23. q- 

^4. #71 #^3).(513)^r, #7l 4^^71(511)21 #^ <>| 0^-4 ^ 0-§r 
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m^Jl #?1 l-Bc^ 71(511) 2) #7] cH<§§ <y§] <3^-i!JL(Sl/S2)2j *jcfl 

SiH} e #71 ^tfla-S- S*l #71 ^?Jb|(513)£-, #71 1+^ 

^'71(511)31 %%o\ OJicf ^ijl #71 °m <S##i(Sl/S2)2l a) cfl SJtJSLcl- 

*)--gr T^oflfe #71 M-^7](511)2l #§]-§: ^CflS #^^^1-. 

£ SL 5°ll ^ °1^ -iie)7lel s.#-g: M-El-Mlfe SL^olcl-. a} 7 1 

<HH #71 2:£-tlJ:(L)2l sll*i-a- H-El-MlJl, ol^-^-i- M-E^t*. 

£ 6-g" ^SS^, #71 2:£#X(L)2l 3)1^^1 67flSl ^«*(^-<*(Ll) ^^1 
^(LaJ)-£- ^S)*- A ^ ^S. Cf^- o]=.#(Gl Gaax )7l- ^1^-acl-. 

S-Sl *1S5i -^-S-^l^i C-l *8=#^ -4j-g- ^^Al?)7l #71 oisgj-^! ufl^ Gmax) 

£ 6°lH2}- #71 SJE-£lJl(L)£| ell-gSl 3.7H) Cflgf a]-a)a]5)-.£S. ^-g-Jg 

el-. aeli| s.*H) nf^fe «Vh1 ells}*] &t)1 afl^ ^5L 9X^. 

a\7]o\\X\ ^<*(LD£r #71 ^£#.Jl(L)21 5tl«i(0)-¥-El 31 •gaD^MH Jl , ^P- 
^(L2)fe #71 ££5=#3:(L)2l Bfl-iCLD-^El 511 -i(L2)^l clef. ^(L3)fe # 

7] 25L#S:(L)2l s)l>i(L2)-?-El %}m(L3)Z>Yx)°]JL, T^OOfe #7l S£a!Jl(L)S] 
etl'SCLS)-?-^ 5)1^(L4)^H°1^- ^«?(L5)fc #7l 2i£Al^(L)^ efl'i(L4)Jf 

n $M(.L5)W>]JL, ^(LaJfe #71 2:£#^(L)^ 5)l>i(V5)-?-El 5H«a(U a x)^l 

iL^S^l *H1 o>H-5,ZL <§#^15:2l ^SS. ^Sl ^1^# J12:5L -^£-21 afl^^l 
al«(| c-1 e oIe.^o.5. <§^^-o_ , <g#o] Jf^oilA-1 aij: tflal *>-g-al 
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(S/N Ratio)^ fe°}-*H Qv}H_?$ * ^^"2) #£7> %H V ^4. ^8-71 

a||»gS -f-^lfe «HV 0 ] t^El^l ^fecf. ^ ■& t 1 ^] nJ-# ^ "3 
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i^to i] 

-8-71 4^7fle] ol^a^-S. 0V14s.ll ^Md^* c.^l« -t! 

^l^Rr ^ 

13 TO 2] 

-8-7. a>i43.n t\z\^. ^^SM j$ 7 \ ^71)21 TO°-S ^-§-§1- 

A/D ^®7l ; 

ZJ- TO<fl #7. ^-^71)2] o]E.^- tfl-g-Slfe o] AlejsV 

3-«Hr *#7l# TO*hfc S^IOS o^v 
13 TO 3] 

^l2*J-ofl Si^H, ^7. ^711^ O^tf^ D ].ol 3S . ^fl^S..^ 

s^jo^ ^ ^ ^ 
[3TO 4] 

*fl2^<Hl 5tl*H-«i . 4^7)]21 ois.^^. ^-7] oj-143.11 ^^Jisl i£e)l 
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*g£t] 37|o)l «VtilBj|8H^ ^ ^J S)-fe 

I^^J" 5] 

^SVSl-fe A/D &Q7} ; « 

°> Ji^7l# ^«ls>fe 51 -i: ^H)J3-3- s>fe <^ #*\. 
6] 

«l*J-fe ^■'3— s. 
I^t 1 * 7] 

^7fl^ ois.^ cfl-S-S)^ -41*1 *M ^Eois. Al5«7l; 
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^■7) 2lS.^S.o\] -8-71 #>S71S1 CHo)-^ 9HS71; 

-5M 91^7121 #e|-§- 23, M-nrfe- i+*^7l; ^ 

A <M H-5MS7121 #^ol OiLCf 7^ °-ofli=, 0* >*7l u(-x^7l2l 

4 v 7l 7fl2^^2l #^el alcfl^nl- ^-f^fe ^1 3Jcfltf£ ^ 

A M-^7lSl #^ol OJlCl- 33. ^-71 7fl2=^2] #^21 2)EflSii4 ^ 

#7l q-*^7l2l ntflS. #^S}fe 3HS|# ^«lS>fe 3* «V 

[^t 1 * 81 

af *h1 Piaffe *ir$o_3, sVfe 

oi^-sto.s. °>q-szL -g^-Aisii- ^7); 

^MlSLS- t\*\^ ^««l-fe A/D £«:7l; 

-*7l A/D ^«:7l2l #5jo.3.-f 3 *J\S. °1=-^ i^aHr ^J£ 2:^71; ^ 

-a- ai-fe <a-a- #*1. 

I St 1 * 101 

A/D ««:7lSl #S]2l 7-1 ^".nV-g- ^A]^ 2:51 A] Jr-^ #^5>fe 
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3-^1 3 ©1=.^ cfl-g-sife °|^-st-g- -t^Hr -9ej7l; 

#7l A/D ^«:7l^ ^^-<LV-ar ^E^if 

^71; 

#7l #7l ^^7]<2\ C^Kr 

#7] >3i4M3 25L uPffe ^ 

°1 #7] A/D ^«:7l2) #^2j ^tfl^icf ^ #7l ^cfl&AS. # 

^Sj-fe ^«lS>fe S^'OS <3# #*1- 

I^T 1 * 11] 

*fllO%°fl 5U°W. #71 ^-^71121 ol^a* <J"7l 3i5L113l3\ efl'Ssi 37HI 

cflgf «vniBiisvfe ^-a- <3# #^|. 

i2] 

(a) o>q-s.n ^#A]4.S| efl-g^ J^7}]£} t 1 **^ ^ n^- 
^ *\S. 4€- -§Hr7fl2l ol^^o.S. #71 ^#^!x» #^*H=- 

(b) #7) ^3. cf€- ^-^71)21 ols.gj-0.^. <^#a1J:« c]*l<f§ 

^®SV^ #71 C^H Aljr-i- #71 ZJ- ^-«oll n}-el- «1 #^0.3. ^l-i^S>fe ^ 
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WW 13] 

•EM; 

A <M ^«ofl -g-^-sH ^-7] a- ^7l| a] o]s.^ cfl-l-Elfe ol^-a-g- ^Ed^^V 

14] 
15] 

WW 16] 

^112^^) SH-M. (b^Tflfe, 

#31 ; 35 
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r 



^ai^fe- ?!-§- <3# #*)£i <3#-tiJ: ^si H o v ^. 

13?* 17] 
13?* 18] 

^117%^ 5fl°H, #^i (c) ^fe, 

s>fe #7)1; 

#7] 2:£AlJia1 51] ig-i- ^?7fl2] ^0.3. ^f^SL t\ ^«o)] nj-g* 

t}€- ^-?7flel tfl-S-^fc °l^-st-g- ^i^s>fe T&n\ 

#7] ^-4^^ t^ft A]JrO} ^-g-nV-g- ^ ^SLAlJM- 

#71 SSAJJ^I Aj-71 §^ ^4* clsl-fe ^^1; 

#7i 3^ Tj^s. 2sl 4¥fe #31; S 

#71 H-^^g 33)-7> 0^.4 ^-f^fc 0:2-3. #2]^^ #^e>i #7l 

#7] ^-n>a.^^ C]*l«fi Aljro} ^cfl ^jitf 7| o.o)l^ #7] ^ tfl 
#^S>fe #31» ^-HlSj-fe ^QSLSL S>fe <§# ^]o] eg 
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